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NOVELTY - Enhancing bone formation, inhibiting osteoclastic 
differentiation and/or activating osteoblastic differentiation to manage, 
treat or achieve prophylaxis of bone disease comprises administering a 
lanthanum compound (preferably lanthanum (III)) to a human or animal. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a 
composition for the treatment of a bone remodeling disorder comprising the 
lanthanum (III) compound and a bone enhancing agent. 

ACTIVITY - Osteopathic; Cytostatic; Antiarthritic ; Antirheumatic; 
Antiinflammatory. 

MECHANISM OF ACTION - Osteoblast differentiation stimulator; 
Osteoclast differentiation inhibitor. 8-10 week old mice were killed and 
tibia and femora were dissected free from adhering soft tissues. The bone 
ends were cut off and the marrow was flushed with alpha -minimal essential 
medium ( alpha -MEM) supplemented with penicillin (100 IU/ml) and 
streptomycin (100 micro g/ml) . Cells were centrifuged for 10 minutes and 
the cell pellet was resuspended in alpha -MEM containing 10% fetal calf 
serum. Cells were then incubated for 2 hours at 370 deg. C. 

Nonadherent cells were duly removed and the attached bone marrow 
cells were cultured (1 multiply 106 cells/well = 1 ml) for 6 days. 

Half of the media were changed at day 3 and the treatments replaced. 
At the end of the culture, the plates were fixed with 2% paraformaldehyde 
in PBS for 2 0 minutes. 

To study the effect of the lanthanum (III) ion on Osteoclast 
differentiation, the following groups were included: 

(A) baseline (including vehicle) ; 

(B) control (baseline without 1 , 25-dihydroxyvitamin D3) ; 

(C) baseline + 100/500/1000/5000/15000 ng/ml lanthanum. 

Six replicates were included in each group and the test was performed 
twice . 

Osteoclast formation was determined by measuring tartrate-resistant 
acid phosphate (TRAP) activity from the culture media. 

Combined results of relative TRAP 5b activities in three osteoclast 
differentiation assay were as follows: Osteoclast number for A) = 18; B) = 
18; C) = 18/12/12/12/12 for 100/500/1000/5000/15000 ng/ml lanthanum 
respectively; Mean plus or minus SD for A) = 1 plus or minus 0.36; B) 0.15 
plus or minus 0.07; C) = 0.70 plus or minus 0.27/0.89 plus or minus 
0.29/0.65 plus or minus 0.23/0.05 plus or minus 0.20/0.30 plus or minus 



0.19 for 100/500/1000/5000/15000 ng/ml lanthanum respectively. 

The above data showed that a clear dose -dependent inhibition was 
observed with lanthanum (500 - 15000 ng/ml) that was statistically- 
significant from lanthanum (1000 - 15000 ng/ml) . 

A statistically significant inhibition was also observed with 
lanthanum (100 ng/ml) . In the control group where vitamin D was omitted, 
osteoclast differentiation was significantly lower than in the baseline 
group . 

USE - For enhancing bone formation in a mammal (preferably human) 
having a bone deficit or risk of developing bone deficit or a bone 
remodeling disorder or is at risk of developing such disorder, e.g. 
osteoporosis, including primary, secondary, post -menopausal , male or 
steroid-induced osteoporosis, Paget ' s disease, osteoarthritis, rheumatoid 
arthritis, achondroplasia, osteochodrytis , hyperparathyroidism, 
osteogenesis imperfecta, congenital hypophosphatasia, fibromatous lesions, 
fibrous displasia, multiple myeloma, abnormal bone turnover, osteolytic 
bone disease, rickets, osteomalacia and periodontal disease; for treating 
a human having a bone fracture, bone trauma, or a condition associated 
with post-traumatic bone surgery, post-prosthetic joint surgery, 
post -plastic bone surgery, post -dental surgery, bone chemotherapy 
treatment or bone radiotherapy treatment . 

In the preparation of a medicament for treating the above disease and 
conditions (all claimed) . 

ADVANTAGE - The lanthanum significantly enhances bone formation in 
vitro and vivo and also increases bone density in mammals. The lanthanum 
provides simultaneous actions of stimulating osteoblast differentiation 
and inhibiting osteoclast differentiation, and also activates bone 
formation activity of differentiated osteoclasts. 
Dwg. 0/4 

TECH UPTX: 20020321 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Compound: The lanthanum 
(III) compound is lanthanum chloride, lanthanum 

carbonate, lanthanum salts, chelates or its derivatives, lanthanum 
resins or lanthanum absorbents (preferably lanthanum 
carbonate or lanthanum chloride) . 

TECHNOLOGY FOCUS - PHARMACEUTICALS - Preferred Components: The 

bone enhancing agent is synthetic hormone, natural hormone, 

Oestrogen, calcitonin, tamoxifen, biphosphonate or its analog, vitamin D 

or its analog, mineral. 
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AB Uremic patients on maintenance hemodialysis are in positive phosphate 

balance. This is mainly the result of the complex elimination kinetics of 
phosphate during dialysis. Removal of phosphate is less than net dietary 
intake. Classical phosphate binders such as calcium carbonate, calcium 
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acetate, and aluminum -based compounds are limited by side effects 
(hypercalcemia) and outright toxicity (aluminium) . There have been 
numerous recent attempts to develop alternative phosphate binders, e.g., 
polyallylamine-hydrochloride (Renagel) , lanthanum 
carbonate, and trivalent iron-containing compounds. The latter is 
based on old observations that iron salts may cause hyperphosphatemia and 
rickets in experimental animals and in patients. This idea has 
recently been taken up again, and effective inhibition of net intestinal 
phosphate uptake in non-uremic and uremic rats has been shown using simple 
iron salts (citrate, chloride, ammonium citrate) and complex compounds 
(cross-linked dextran and stabilized polynuclear iron hydroxide) . In 
uremic rats, the latter compound reduces urinary phosphate excretion as an 
indicator of reduced intestinal phosphate uptake and has also been shown 
to be effective in subjects with preterminal renal failure. So far, no 
side effects or short-term toxicity has been observed. The compound 
appears promising and deserves further evaluation. 
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based on old observations that iron salts may cause hyperphosphatemia and 
rickets in experimental animals and in patients. This idea has 
recently been taken up again, and effective inhibition of net intestinal. 
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balance. This is mainly the result of the complex elimination kinetics of 
phosphate during dialysis. Removal of phosphate is less than net dietary 
intake. Classical phosphate binders such as calcium carbonate, calcium 
acetate, and aluminum-based compounds are limited by side effects 
(hypercalcemia) and outright toxicity (aluminium) . There have been 
numerous recent attempts to develop alternative phosphate binders, e.g., 
polyallylamine -hydrochloride (Renagel) , lanthanum 
carbonate, and trivalent iron-containing compounds. The latter is 
based on old observations that iron salts may cause hyperphosphatemia and 
rickets in experimental animals and in patients. This idea has 
recently been taken up again, and effective inhibition of net intestinal 
phosphate uptake in non-uremic and uremic rats has been shown using simple 
iron salts (citrate, chloride, ammonium citrate) and complex compounds 
(cross-linked dextran and stabilized polynuclear iron hydroxide) . In 
uremic rats, the latter compound reduces urinary phosphate excretion as an 
indicator of reduced intestinal phosphate uptake and has also been shown 
to be effective in subjects with preterminal renal failure. So far, no 
side effects or short-term toxicity has been observed. The compound 
appears promising and deserves further evaluation. 
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